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[5 7] ABSTRACT 
In order to improve the angle of sight and the light 
intensity of the light markings of keys on a keyboard, 
the keys are provided with a light conducting body 
arranged over the individual light sources of the indi~ 
vidual light sources of the individual keys. This semi 
conducting body preferably has the form of a truncated 
wedge whose truncated top face substantially coincides 
with the key top face and the bottom directed towards 
the light source is composed of no less than two facets 
of which the light beam 5 incident on the facets emerges 
from the top face divergingly and in virtually non-coin 
cident light beams. 

13 Claims, 2 Drawing Sheets 
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DIRECTED OPTICAL SIGNALING 

The invention relates to a keyboard comprising at 
least one key having a vertical recess and a light source 
for marking a condition de?ned by the key and ar 
ranged at some. distance below the recess in the key 
board. _ 

Such a keyboard wherein the vertical recess is 
formed by a drilling hole in which when the key is in 
depressed condition the light source in the form of a 
light emitting diode (LED) ?ts is widely known. 
The LEDs that are used for this purpose have a lim 

ited angle of view. This is caused by the drop-like con 
struction of the lens at the top of the LED and also by 
the fact that the LED must not protrude from the 
drilled hole so as to avoid damage to the LED when the 
key is depressed, as a result of which a portion of the 
light emitted by the LED is shielded and an undesirably 
narrow signaling face with too small an angle of view is 
obtained, having, in addition, a less favourable direction 
for the operator. 

It is an object of the invention to obviate this draw 
back in a very ef?cient way, it being possible to bridge 
a distance between the light source and the signaling 
face without an appreciable loss of light intensity and 
creating at the same time a desired angle of view for the 
operator. 

Thereto, the invention is characterized in that in the 
recess 7 a light conducting body 9 is arranged whose 
top forms the exit opening of a light beam coming from 
the light source and whose top is located substantially in 
the top face of the key 2 and the bottom, directed 
towards the light source 8, comprises at least two facets 
13, 14 for allowing the light coming from the light 
source to emerge in the desired direction at least in two 
substantially non-coinciding light beams (6, ,8), as a 
result of which the angle of exit exceeds the angle of 
entry of the light from the light conducting body 9. 

In this context it is highly advantageous that the light 
conducting body together with the key cap can be 
spray-painted as a whole. The invention is based on the 
understanding that by means of the facets at least one 
virtual light source is created not coinciding with the 
light source 8 as a result of which the angle of exit 
exceeds the angle of entry of the light and whose posi 
tion determines the desired direction of transmission. 
An extremely advantageous embodiment is charac 

terized in that the light conducting body 9 has the form 
of a truncated wedge whose truncated'side forms the 
top side. In a preferred embodiment the ?rst facet 13-1 
has a flat plane of refraction which has a position such 
that light which is pulled in by the ?rst facet 13-1 runs 
substantially parallel with a ?rst lateral face 11-1 bor 
dering on this plane of refraction of facet 13-1 of the 
,light conducting body 9-1 and the facet 14-1 bordering 
on the first facet 13-1 has a bent surface refracting 
pulled-in light in a manner such that it emerges at a 
second angle B which substantially matches the emerg 
ing light beam coming from the ?rst facet 13-1. 

This enables in a simple way an enhanced angle of 
view. ' 

A further embodiment is characterized in that the 
second facet 14-2 has a position such that the pulled-in 
light is reflected against the ?rst side 11-2 in the light 
conducting body 9-2 before it emerges therefrom. 
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2 
Consequently, the light pulled in by the second facet 

emerges on the other side, of the light pulled in by the 
?rst facet, from in the case discussed hereinbefore. 
A still further embodiment is characterized in that a 

third facet 15-3 is arranged between the second facet 
14-3 in a second lateral face 12-3 facing the ?rst lateral 
face 13-3, in that the third facet 15-3 has a bent surface 
which is arranged in a manner such that the light pulled 
in is reflected against the second lateral face 12-3 and 
the ?rst lateral face 11-3, in this order, before emerging 
at a third angle a. which substantially matches the ?rst 
exit angle 3-2. 

This is advantageous in that a further enhancement of 
the overall angle of exit is realised in a simple way. 
The invention and its advantages will be further, ex 

plained with reference to the embodiments represented 
in the drawing Figures, whereas corresponding compo 
nents are designated by the same reference numerals 
and in which: 
FIG. 1 shows a keyboard in accordance with the 

invention; ' 

FIG. 2 shows a key of the keyboard according to the 
invention; 
FIG. 3 shows a first embodiment of the light conduct 

ing body in a key of the keyboard according to the 
invention; 
FIG. 4 shows a further embodiment of a light con 

ducting body in a keyboard according to the invention; 
FIG. 5 shows a preferred embodiment of a light con 

ducting body of a keyboard according to the invention. 
The keyboard 1 represented in FIG. 1 comprises a 

large number of keys used for operating individual func 
tions. 

In addition to the home computer used with the key 
board represented in FIG. 1 there are many advanced 
electronic apparatuses having many functions have to 
be operated, for example, advanced technology tele 
phone sets, personal computers, “minitel” equipment, 
medical equipment etc. 

In order to maintain the smallest possible number of 
keys for controlling these apparatuses double functions 
are assigned to keys, for example small letters and capi 
tals or a different type of alphabet etc. 
The conversions between these functions are effected 

in the embodiment by means of the keys 2, 3 and 4. 
In this respect it is necessary to visualize the fact that 

these functions are switched on or off. 
To avoid these keys being ?xed in speci?c positions, 

as is customary in the case of mechanical keyboards, a 
light marking is applied to this advanced equipment so 
that no more than a single type of switch linked with the 
keys can be applied to the whole keyboard. 
Such a key 2, comprising light marking, is repre 

sented in a diagram in FIG. 2. This key comprises a key 
cap 5 provided on a switch-on 6 of a switch not shown 
any further. 

In prior art keyboards the key has a vertical recess 7, 
possibly covered by a transparent plastic layer to avoid 
impurities. Perpendicularly below the recess 7 is a light 
source, for example a light emitting diode (LED) at the 
end of a “?bre” coupled to a light source arranged at 
some distance. 

The light source 8 has an angle of aperture (1 at which 
the light leaves the light source 8. In order to guarantee 
a free stroke of the key the recess 7 is introduced at 
some distance above the light source 8, so that on the 
one hand only a small portion of the light of the light 
source 8 will pass through the recess 7 and on the other 
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hand the light leaves the recess 7 in line with the axis 
connecting light source 8 with the recess 7, so that a 
keyboard operator will see not more than the stray light 
caused by the edges of the opening 7. 
To improve visibility, a light conducting body 9 is 

inserted in the recess. 
Such a light conducting body 9-1 can have multiple 

forms provided that the side facing the light source 
comprises no less than two facets for magnifying in the 
desired direction the angle of exit of accepted light by 
the formation of at least one virtual additional light 
source. In a particularly advantageous embodiment the 
light conducting body 9-1 has the form of a truncated 
range, as shown in FIG. 3. This light conducting body 
has a top side 10-1, called the exit opening, from where 
the pulled-in light leaves. This top side is preferably 
situated in the top face of the key 2, 3 or 4 as is also 
represented in FIG. 2. Furthermore, the light conduct 
ing body 9-1 is bounded by a ?rst side 11-1, a second 
side 12-1 and a bottom side called the entrance and 
divided up into facets 13-1 and 14-1. The depth (not. 
shown) of the light conducting body 9 can be chosen at 
random, but will generally correspond with the height 
of the entrance opening because the light beam coming 
from the source is generally rotationally symmetrical. 
The bottom side is preferably so wide as to have the 
light conducting body 9-1 pull in at an angle of radiation 
a substantially all the light emitted by the light source 
8-1 represented in the diagram. 
The bottom side is divided up into a number of facets 

in this embodiment being a number of two 13-1 and 
14-1. The surface of facets 13 is chosen to be flat in all 
embodiments but can also have a suitably bent shape. 
The surface of facet 13-1 is positioned relative to the 
incident light beam such that the incident light without 
being re?ected to one of the sides 11-1 and 12-1 exits at 
a ?rst angle through the entire exit opening. This im 
plies that the light pulled in by facet 13-1 runs substan 
tially parallel with the ?rst side 11-1. The surface of 
facet 14-1 is bent and has such a position relative to the 
incident light and such a curve that the light beam inci 
dent on this surface 14-1 leaves the exit opening 10-1 as 
a divergent light beam, which is to say that it has a focus 
located within the light conducting body or a series of 
foci. In addition, the position of the surface facet 14-1 is 
chosen such that the associated light beam exits at a 
second angle B, which substantially matches the light 
beam at the angle 5 coming from the ?rst facet 13-1. 
By using the light conducting body 9-1, comprising 

an entrance opening having facets 13-1 and 14-1, the 
following advantages are obtained. Firstly substantially 
all the light emitted by the light source 8-1 leaves 
through the exit opening 10-1 so that a maximum light 
intensity is realised. Secondly the light leaves the exit 
opening 10-1 at a larger angle (8 +13) than the angle at 
which it is pulled in (or) obtaining an improved angle of 
sight (8+8). Finally, the overall angle (8+8) at which 
the light leaves is situated on substantially one side of 
the line 19 (see FIG. 2) between the light source 8-1 and 
the heart of the exit opening 10-1 so that with a proper 
positioning of the light conducting body 9-1 in the key 
2, 3 or 4 the light is emitted substantially to the front, 
which is to say in the direction of an operator sitting at 
the keyboard 1. 
An improvement is obtained by using the conducting 

body 9-2 represented in FIG. 4. 
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4 
This light conducting body 9-2 is, exept for the facet 

14-2, substantially identical with the light conducting 
body 9-1 represented in FIG. 3. 
The facet 14-2 has such a curve and such a position 

that the light beam hitting this facet leaves the exit 
opening 10-2 also as a divergent light beam but after 
being re?ected against the side face 11-2 in the light 
conducting body 9-2. The position of facet 14-2 is then 
selected such that the angle {3-2 at which the light 
emerges virtually matches the emerging light at the 
angle 8 which is pulled in by the facet 13-2. 
By making use of the reflection against the side face 

11-2 which orders on facet 13-2 the following advan 
tages are obtained. 

In the ?rst place this enables thelight pulled in by 
facet 14-2 to emerge on the other side, of the light 
pulled in by facet 13-2, from in the embodiment repre 
sented in FIG. 3, at which a positioning in the key 2, 3 
or 4 is realised turmed through 180° along the longitudi 
nal axis of the wedge-like light conducting body. In the 
second place this enables an enlarged exit angle [3-2 
because due to the reflection of the side face 11-2 a 
virtual light source is realised which forms a much 
larger angle to the perpendicular on the top face 10-2 
than as possible in the embodiment represented in FIG. 
3. 
A further improvement is obtained by distributing the 

entrance opening over more than two facets, for exam 
ple over the three facets as represented in FIG. 5. The 
light conducting body 9-3 represented in this Figure 
corresponds with the light conducting body 9-2 shown 
in FIG. 4 except for the facet 15-3. The facet 15-3 has a 
position such that the light entering this facet 15-3 origi 
nating from the light source 8-3 is reflected twice, that 
is to say a ?rst time against the second side face 12-3 and 
a second time against the ?rst side face 11-3. This makes 
the light emerging from the exit 10-3 apparently origi 
nate from a virtual light source which forms an even 
larger angle to the perpendicular on the plane of the exit 
opening 10-3 than the afore-described virtual light 
source of the emerging light pulled in by facet 14-3. In 
addition, the curve of facet 15-3 is chosen such that a 
diverging light beam leaves the exit opening 10-3 at an 
angle 7 and the position of facet 15-3 and of the second 
reflecting side face 12-3 is chosen with respect to the 
?rst re?ecting side face 11-3 such that the angle 7 at 
which the light emerges substantially matches the angle 
[3-2 at which the light emerges and is pulled in by facet 
14-3. 
When positioning the light conducting body 9-3 as 

shown in FIG. 5, in a key 2, 3 or 4 in a way as repre 
sented in FIG. 2, an operator of the keyboard diagram 
matically represented in FIG. 2 by an eye 16, will al 
ways ?nd himself in the outgoing light beam of which 
the boundary lines are represented in FIG. 2 by means 
of dashed lines 17 and 18. 
From the light conducting body 9-3 represented in 

FIG. 5 the side face 12-3 is deepened over a portion 12-4 
so as to remove the difference between the position of 
the re?ecting portion of side wall 12-3 and the height of 
the exit opening 10-03. This variation can naturely be 
realised in a great many ways. 

It will be evident that an even larger number of facets 
having multiple re?ection against the side faces 11 and 
12 is possible for realising a still wider emerging light 
beam. 

In addition, it is possible also in the depth (that is to 
say perpendicular to the face in the drawings) to realise 
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the facets and/or the exit face in a bent shape so that 
also the light beam will diverge in the plane perpendicu 
lar to the drawing. 
The light emitting body 9 can be separately manufac 

tured and installed in the key 2, 3 or 4. However, it is 
equally feasible to manufacture the light conducting 
body 9 together‘ with the key cap 5 as one complete 
injection moulding. 
What is claimed is: 
1. A keyboard comprising 
(a) at least one key that includes a vertical recess, 
(b) at some distance below the recess, a light source 

for marking a condition de?ned by the key, and 
(c) in the recess (7), a light conducting body (9) hav 

(i) a top which forms an exit opening for a light 
beam, coming from the light source, the top 
being located substantially in the top face of the 
key (2), 

(ii) a bottom directed towards the light source (8), 
and 

(iii) at least two facets (13, 14) for allowing the light 
beam to emerge in a desired direction simulta 
neously as at least ?rst and second substantially 
non-coinciding portions of the light beam (8, B), 
as a result of which an angle of exit subtended by 
the light beam exceeds an angle of entry sub 
tended by light coming from the light source to 
the light conducting body (9). 

2. A keyboard as claimed in claim 1, wherein the light 
conducting body (9) has the form of a truncated wedge 
whose truncated side forms the top side. 

3. The keyboard as claimed in claim 2, wherein 
the facets are located in the bottom of the light con 

ducting body, 
a ?rst one of the facets (13-1) has a ?at refraction 

plane which has a position such that light entering 
the light conducting body via the ?rst facet (13-1) 
runs substantially parallel with a ?rst side face 
(ll-1) of the light conducting body (9-1) before 
emerging as the ?rst portion, subtending a ?rst 
angle, and 

a second one of the facets (14-1), having an edge 
bounding the ?rst facet (13-1), has a curved surface 
on which light, entering the light conducting body 
from the light source via the second facet, is re 
fracted such that it emerges as the second portion, 
subtending a second angle (B) which is substan 
tially contiguous with the ?rst angle, so that the 
light beam is substantially continuous over the first 
and second angles. 

4. The keyboard as claimed in claim 3, wherein the 
second facet (14-2) has a position such that the light 
entering the light conducting body via the second facet 
is reflected against the ?rst side face (ll-2) in the light 
conducting body (9-2) before that light emerges as the 
?rst portion. 

5. The keyboard as claimed in claim 4, further com 
prising a third facet (15-3) arranged between the second 
facet (14-3) and a second side face (12-3) of the light 
conducting body, the second side face facing the ?rst 
side face (ll-3), the third facet (15-3) having a bent 
surface such that light entering the light conducting 
body from the light source, via the third facet is re 
fected against the second side face (12-3) and the ?rst 
side face (11-3), in this order, before emerging as a third 
portion of the light beam, subtending a third angle (7) 
which is substantially contiguous with the ?rst angle 
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6 
(B-2), so that the light beam is substantially continuous 
over the ?rst, second, and third angles. 

6. The keyboard as claimed in claim 1, wherein the 
light source (8) is a light emitting diode. 

7. The keyboard as claimed in claim 1 wherein the 
light source comprises a light emitting diode at the end 
of a ?bre. 

8. A key, for use in a keyboard, comprising 
(a) a vertical recess, for locating above a light source 
which marks a condition defined by the key, and 

(b) in the recess (7), a light conducting body having 
(i) a top which forms an exit opening of a light 
beam, coming from the light source, the top 
being located substantially in the top face of the 
key (2), 

(ii) a bottom directed towards the light source (8), 
and 

(iii) at least two facets (13), (14) for allowing the 
light beam to emerge in a desired direction si 
multaneously as at least ?rst and second substan 
tially non-coinciding portions of the light beam 
(6, B), as a result of which an angle of exit sub 
tended by the light beam exceeds an angle of 
entry subtended by light coming from the light 
source to the light conducting body (9). 

9. The key of claim 8 wherein the light conducting 
body (9) has the form of a truncated wedge whose 
truncated side forms the top side. 

10. The key of claim 9, wherein 
the facets are located in the bottom of the light con 

ducting body, 
a ?rst one of the facets (13-1) has a ?at refraction 

plane which has a position such that light entering 
the light conducting body via the ?rst facet (13-1) 
runs substantially parallel with a ?rst side face 
(11-1) of the light conducting body (9-1) before 
emerging as the ?rst portion, subtending a ?rst 
angle, and 

a second one of the facets (14-1), having an edge 
bounding the first facet (13-1), has a curved surface 
on which light, entering the light conducting body 
via the second facet, is refracted such that it 
emerges as a second portion, subtending a second 
angle (B) which is substantially contiguous with 
the ?rst angle, so that the light beam is substantially 
continuous over the ?rst and second angles. 

11. The key as claimed in claim 10, wherein the sec 
ond facet (14-2) has a position such that the light enter 
ing the light conducting body via the second facet is 
reflected against the ?rst side face (ll-2) in the light 
conducting body (9-2) before that light emerges from 
the light conducting body. 

12. The key as claimed in claim 11, further compris 
ing a third facet (15-3) arranged between the second 
facet (14-3) and a second side face (12-3) of the light 
conducting body, the second side face facing the first 
side face (ll-3), the third facet (15-3) having a bent 
surface such that light entering the light conducting 
body via the third facet is re?ected against the second 
side face (12-3) and the first side face (11-3), in this 
order, before emerging as a third portion of the light 
beam, subtending a third angle (y) which is substantially 
contiguous with the ?rst angle (B-2), so that the light 
beam is substantially continuous over the ?rst, second, 
and third angles. 

13. A cap for a key for use in a keyboard, the cap 
de?ning a cavity for containing a light conducting body 
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for conducting light from a light source to a top of the beam to emerge in a desired direction simulta. 

key’ the lighthwlzlgucting bod)’ having f l’ h b neously in at least two substantially non-coinciding 
(a) a top W ‘C Orms an ex“ Opening 0 a lg t cam’ light beams (6, B), as a result of which an angle of 
comin from the li ht source, the to bein located . . 
substargmany in thegtop face of the lfey (2i 5 exlt subtended by the light beam exceeds an angle 

(b) a bottom directed towards the light source (8), of entry subtended by light coming from the light 
and ' source to the light conducting body (9). 

(c) at least two facets (13), (14) for allowing the light * * * * * 
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